Taking into account only financial factors does not provide complete information on performance, and could possibly lead to less profitable policies or strategies. This paper takes into consideration of both financial and non-financial performances when evaluating 35 sampled publicly traded commercial banks in Taiwan. The performance of banks is measured using an indexing method consisting of financial and non-financial measures. Banks are classified into two categories according either to the year when founded, (i.e., old and new banks), or to the type of major stockholders of a bank when founded, namely, privatized government-owned and private banks.
Introduction
"The first step is to measure whatever can be easily measured. This is OK as far as it goes. The second step is to disregard that which can't be easily measured or to give it an arbitrary quantitative value. This is artificial and misleading. The third step is to presume that what can't be measured easily really isn't important. This is blindness. The fourth step is to say that what can't be easily measured really doesn't exit. This is suicide."
--The McNamara Fallacy 1
Performance measurement systems play a critical role in evaluating the achievement of firms' goals, compensating managers, and developing strategies. With increasing global competition and technology changes, designing a balanced performance measure is critical to the survival and success of companies. We develop a balanced performance measurement as a management tool for enhancing decision-making and accountability, not for evaluating stock or bond performance. As a strategic process, the balanced performance index can be used to assess accomplishment of organizational strategic goals and objectives. Existing financial measures are insufficient at expressing corporate value. Managers depending wholly on financial performance only get an incomplete view of the companies.
Thus, there is a pressing need for a set of widely accepted metrics by which managers and investors can rely on to measure the value creation in firms Norton 1992, 1996) .
How financial and non-financial performance measures can be integrated into one measure is a necessary ingredient. The performance index should include outcome measures, the performance drivers of those outcomes, short-term and long-term objectives, hard objective measures and more subjective measures. By articulating them clearly, managers can channel the energies, the abilities, and knowledge towards achieving the firm's long-term goals. In addition, a balanced performance index can serve as the focal point for the organization's efforts, defining and communicating priorities to managers, employees, investors, even customers, and can be used as a communication, information, and learning system. After the Commercial Bank Establishment Promotion Decree being approved in 1991, a number of domestic private and foreign banks join the highly competitive banking industry, and result in lower profitability for most banks. Furthermore, the wave of consolidations and globalization has been transforming the financial services landscape. Thus, how to maximize the shareholders' value is always the most dominant variable in bank managers' decisions. In response to the question of what drives the shareholders' value, there are numerous competing measures being developed both in theory and in practice. Some use the economics-based approach or financial information metrics. Since performance measures strongly affect the behavior of managers, employees, and investors (Handy, 1994; Kaplan and Norton, 1992) , a more balanced approach, a combination of financial and non-financial measures, has been introduced in economics, strategy, finance and accounting (Porter, 1992; Liebowitz, 1999; Lev, 2001 ; Norton, 2001a, 2001b; Stewart, 1991a Stewart, , 1991b .
The performance indexing approach is proposed in this paper to measure the performance of Taiwan's commercial banks. This paper takes into consideration of both financial and non-financial performances when evaluating 35 sampled publicly-traded commercial banks in Taiwan. Performance measurement systems play a critical role in evaluating the achievement of firms' goals, compensating managers, and developing strategies. The performance index takes out the fuzziness and subjectivity. It offers a yardstick by which to compute the impact of various factors. It allows managers and investors a more complete view of the wealth creating potential of their companies, eliminating the partial and restricted view of a strictly financial perspective. Banks are classified into two categories according either to the year a bank was founded, i.e., old and new banks, or to the type of major sponsors of a bank when founded, namely, privatized government-owned and private banks. The categories and weights of the performance index in this paper are selected according to their relative impact based upon the surveys of diverse experts from accounting, finance, strategy, and management. This study seeks to offer a performance metrics and implement this measure to evaluate the Taiwan commercial banks.
The major contribution of this paper is the consideration of both financial and non-financial factors in constructing the performance indexes. This provides a complete picture of banking performance both from quantitative (objective) and from qualitative (subjective) perspectives. The results show that privatized government-owned/old banks are larger than private/new banks, respectively. Moreover, privatized government-owned banks have significantly higher financial performance index than private banks in 2001 but both types of banks are not significantly different from each other in non-financial performance index. New and old banks are not significantly different from each other in both financial and non-financial performance indexes. With relatively large scale, higher profitability and better management, banks will perform relatively better among competitors in the following year. Furthermore, non-financial factors are important predictors of future financial and total performance indexes, though individual factor may not be consistently significant. In addition, more branch offices, better capital structure and solvency, and higher rates of growth in deposits and loans all result in more profits, and lead to higher customer satisfaction and more efficient management.
Providing better technology to customers is an efficient way in promoting customer services, which in turn produces more profits and results in efficient management. CEOs, on average, have plans for better management and more profits. Finally, increases in the size of a bank in terms of total assets cause inefficient management, and reduce profits or impair customer services.
Among the factors that have direct and positive impacts on profitability, increasing the efficiency of management is the most efficient way; on the contrary, adding more branch offices contributes the least profits. Therefore, to increase bank profits, CEOs should aim to improve bank management and capital structure and solvency rather than to add more branch offices.
The remainder of the paper is organized as follows. Section 2 briefly reviews some of performance measures. The methodology used in this paper is discussed in Section 3. The data and the empirical results are presented in Section 4 and Section 5, respectively. Finally, the conclusion is shown in Section 6.
Prior Performance Measures
Previous studies have measured bank performance from different aspects. Numerous studies estimated X-efficiency. Others construct performance indexes based on financial and/or non-financial data. There have been many measures being proposed over the last two decades to complement the current financial information. The most cited measures include the value creation index (VCI) (Cap Gemini Ernst & Yong) , the invisible balance-sheet (Annell et al., 1989) , the intangible assets monitor (Sveiby, 1997) , the balanced scorecard (Kaplan and Norton, 1996) , economic value added (Stewart, 1991a (Stewart, , 1991b , IC-index (Roos et al., 1997) , technology broker (Brooking, 1998) , Skandia AFS business navigoator, and the financial method of intangible assets measurement (Rodov and Leliaert, 2002) .
Balanced Scorecard is introduced by Kaplan and Norton (1992) to motivate and measure business performance. The Scorecard with financial and non-financial (i.e., customer, internal business process, and learning and growth) provides a balanced picture of current operating performance as well as the drivers of future performance. Cap Gemini Ernst & Young's Center for Business Innovation (CBI) develops a value creation index (VCI), a list of the nine most critical categories of non-financial performance that determine corporate value creation: innovation, quality, customer relations, management capabilities, alliances, technology, brand value, employee relations, and environmental and community issues. Economic value added (EVA) is introduced by Stern Stewart and Co., as a comprehensive performance measure to explain corporate value added or lost. The IC-index combines strategy, non-financial measurements, finance, and management value added, and consolidates those factors into a single index.
Numerous prior studies adopt frontier approaches to measure bank X-efficiency. Two popular techniques are the nonparametric linear programming approach, often referred to as data envelopment analysis (DEA), and the parametric econometric approaches, specifically, the stochastic frontier approach (SFA). On SFA approach, Kraft and Tirgiroglu (1998) build that during 1994 and 1995 in Croatia, new banks were more X-inefficient and scale-inefficient than old banks and profitability was negatively correlated to X-efficiency. Berger and DeYoung (1997) analyze the relationship between loan quality and cost efficiency in commercial banks and found that cost efficiency was a good indicator of future problem loans or problem banks.
By controlling for scale, Kwan and Eisenbeis (1996) find that small banking firms in U.S. were, on average, less X-efficient, and the degrees of X-inefficiency varied a lot among small banks than large banks. In addition, banks with more capital are more efficient than those with less 6 capital; less efficient banks are higher risk-taking than more efficient banks.
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On DEA approach, Grabowski, Rangan, and Rezvanian (1993) find that branch banking is more efficient than the bank holding company. Grabowski et al. (1994) observe that banks with deposits in excess of $1 billion have the highest technical efficiency. Miller and Noulas (1996) measure technical inefficiency of 201 large U.S. banks during the years of 1984 to 1990 and concluded that banks with relatively lager size and more profits are more technical efficient. Chen, and Yeh (2000) , on the other hand, finds that in Taiwan privatized government-owned banks are less technically efficient than private banks in 1996. Aly et al. (1990) suggest that, based on a sample of 322 U.S. independent banks in 1986, bank efficiency is positively correlated with bank size and is negatively related to product diversity. Using a sample of 580 branches of a commercial bank in the UK, Athanassopoulos (1998) find technical inefficiency and diseconomies of scale existed at the branch level. The empirical evidence in Avkiran's study (1999) indicates that bank efficiency rises slowly and steadily in Australia from 1986 to 1995.
3 Bauer, Berger, and Humphrey (1998) investigate the consistency and differences of measured operation efficiency obtained using different approaches. The evidence indicates that nonparametric DEA method yields much lower average efficiency than the SFA parametric approaches do.
Methodology
Bank performance in this study is measured using indexing procedure. Performance measure is decomposed into financial and non-financial perspectives. Banks are further classified by (1) the year of the establishment (new or old banks), or (2) the government being the major stockholder (privatized government-owned or private banks). 2 Other studies focusing on different issues are available. See Huang and Wang (2001) , DeYoung et al. (1998) , Mitchell and Onvural (1996) , Atkinson and Cornwell (1994) , Berger, Hancock and Humphrey (1993) Huang (2000) and Kumbhakar (1996) . 3 More studies on banking issues using DEA are also available. See Sathye (2001) , Chen(2001) , Chiu et al. (2000) , Chen and Yeh (2000) , Camanho and Dyson (1999) , Chen and Yeh (1998), Chang (1997) , Resti (1997) , Schaffnit, Rosen and Paradi (1997) , Fukuyama (1993) , Elyasiani and Mehdian (1992) , Oral and Yolalan (1990) , Sherman and Gold (1985) .
Finally, the impacts on commercial banks' profitability of several different factors concerning financial and non-financial performance indexes are studied. 
Financial performance index
Financial performance of a bank is dependent on its capital structure and solvency, management efficiency, profitability, scale and growth, all of which are evaluated based on different financial ratios derived from financial statements. Capital structure and solvency is determined by three ratios, i.e., liability ratio, risk-based capital ratio, and the current ratio.
Management efficiency is measured by NPL ratio, asset turnover and operating revenue per employee. The size of a bank (i.e., bank scale) is defined by total assets. The growth rates of both deposits and loans are taken into account when evaluating the growth of a bank.
For the purpose of intertemporal and cross-sectional comparisons, the values of all considered factors of individual bank are standardized. Let X ijt be the value of j th factor of i th bank at time t. The standardized value is calculated as
where µ jt and σ jt are, respectively, the sample mean and standard deviation of the j th factor at t 4 .
Bank i is doing relatively well at time t than the average in terms of j th factor if the standardized value (Z ijt ) is greater than zero, and is doing relatively worse if the value is less than zero.
-Insert Table 1 about here-
The performance index of each financial characteristic is constructed by averaging standardized values through relevant factors with predetermined weights. The performance index represents the relative importance of each category: the more important a factor is in determining a bank's value, the greater its weighting in the index. The weights, as indicated in the second column of Table 1 , are selected according to their relative impact based upon the surveys of diverse experts from accounting, finance, strategy, and management. 5 For example, the performance index of capital structure and solvency for Bank i was calculated as follows:
Capital Structure and Solvency Index = E i1t = 0.45*(-1)*Z i1t +0.5* Z i2t +0.05* Z i3t (2) where Z i1t : the standardized ratio of liability to total assets for the i th bank at time t; Z i2t : the standardized risk-based capital ratio for the i th bank at time t; Z i3t : the standardized current ratio for the i th bank at time t.
Since the higher is the liability ratio, the more likely does the bank have troubles of paying its customers, and hence, the more risky is the bank in terms of capital structure and solvency.
The negative multiplier (-1) associates with the ratio of liability to total assets takes into account the negative influence of liability ratio on bank performance, as was indicated in the third column of Table 1 .
Bank performance indexes for management (E i2t ), profitability (E i3t ), scale (E i4t ), and growth (E i5t ) were calculated similarly. Finally, financial performance index of each bank was the weighted average of performance indexes of capital structure and solvency, management, 4 µ jt (σ jt) ) are the sample mean and standard deviation excluding outliers. The standardized values of outliers are replaced by 3 and -3, depending upon whether they are three standard deviations above or below the mean value. profitability, scale, and growth (with weights listed in Table 1 
Performance index of j th characteristic at time t = E Njt
Financial Performance index at time t = FE Nt
where n N is the number of new banks.
Non-financial performance index
Non-financial performance of each bank is evaluated based on peers and customers ratings.
Questionnaires using five-point Likert scale are specifically designed for this research. The questions regarding non-financial performance are summarized in Table 2 . Each bank is evaluated by its customers from two main categories: (1) customer services, and (2) technology.
Questions concerning customer services include six factors, i.e., employee's knowledge about their work, employee's attitudes toward customers, fees and rates, the diversities of financial information and services provided to customers, security and reliability, and lobby and other facilities. Questions regarding technology concern the services of ATM, Tele-banking as well as e-banking.
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On the other hand, CEO's leadership of each bank is evaluated by peers.
9
Several questions are designed to measure customers' satisfactions in services and technology provided by banks and CEO's leadership among peers.
The rating of customers' satisfactions in any particular service provided by each bank, for example, Reasonable Service Charges, is constructed as the mean value of sample ratings with respect to that service. The rating of any specific factor, for example, Fees and Rates, is the average of the ratings corresponding to the questions (services) listed under that factor.
-Insert Table 2 
Performance index of j th non-financial characteristic at time t Likewise, performance indexes of banks of other types are calculated. Based upon the surveys of diverse experts from accounting, finance, strategy, and management, we assign relatively heavier weight to objective evaluation (financial performance index) than to subjective evaluation (non-financial performance index).
Hypotheses Testing
Government-owned banks used to command the Taiwan banking industry until the early 1990s, when Taiwan Our performance index includes outcome measures and the performance drivers of those outcomes, hard objective measures and softer, more subjective measures. Our performance measure also provides a balance of short-term and long-term objectives. As a result, the balanced performance index can serve as the focal point for the organization's efforts, defining and communicating priorities to managers, employees, investors, even customers, and can be used as a communication, information, and learning system. By articulating them clearly, managers can channel the energies, the abilities, and knowledge towards achieving the firm's long-term goals. Non-financial performance measures in our study can be interpreted as "leading" indicators that provide information on future performance that is not contained in current financial measures. Thus, we expect that our financial and non-financial performance indexes can be used to predict bank future performance. Our second hypothesis is stated in alternative form as follows:
Hypothesis 2: The current performance indexes can be used to predict future performance.
That is, current performance indexes are positively associated with future performance indexes.
The other purpose in this study is to examine whether a tailor-made financial and non-financial performance measures, unique to banks, can provide significant insights into bank value creation. Thus, we further examine the impacts of financial and non-financial factors on Management, Profitability and Customer Services The interactions of profitability, management and customer services performance indexes are investigated by using a system of three equations in order to take their endogeneity into account. Our third hypothesis is stated as follows (in alternative form): 
The Data
The data used in this paper consists of panel data of 35 sampled publicly-traded Table 3 lists the members of banks of all types.
-Insert Table 3 
The Empirical Results

The performance index of individual banks
To examine how performance of each bank is relative to that of the peers in certain category, banks are ranked according to performance index of interest. Table 4 8 A personal interview and a self-administered questionnaire seeking the same data generally provided sufficient similarity of answers to enable them to be combined (Cooper and Schindler, 1998 find out the answers, we compare the performance indexes of banks of different types.
-Insert Table 4 about here-
The performance indexes of banks of different types
The Tables 6.   -Insert Table 5 about here- --Insert Table 6 about here --
Privatized Government-Owned Banks vs. Private Banks
New Banks vs. Old Banks
On financial performance indexes, Table 5 On non-financial performance indexes, Table 6 shows that new and old banks are no different except in 2001, in which new banks perform better in customer services due to better attitudes toward customers (i.e., service quality) and relatively more comfortable lobby and facilities. Overall, new and old banks are not significantly different from each other in the non-financial performance category.
Prediction of Future Performances
Spearman's rank correlation coefficient
To examine the correlations among the rankings, Spearman's rank correlation coefficients for financial and non-financial performance indexes as well as total performance indexes of banks are computed and reported in Table 7 .
--Insert Table 7 about here -- Table 7 shows that the rankings of banks based on total performance indexes are highly and positively correlated with those based on financial performance indexes. In addition, the rankings of banks based on non-financial performance indexes are positively correlated with those based on financial performance indexes. This result supports that our non-financial performance captures the drivers of outcomes and provides a balance of short-term and long-term objectives. As a result, the balanced performance index can serve as the focal point for the organization's efforts.
The evidence also suggests that lagged performance in financial and non-financial categories affects future total performance indexes. In other words, financial and non-financial performance indexes of this period will have impacts on banks' future performance with different degree. This result supports our second hypothesis that our financial and non-financial performance indexes can be used to predict bank future performance. Thus, by articulating performance measures clearly, bank managers can channel the energies, the abilities, and knowledge towards achieving the firm's long-term goals.
Our results indicate that non-financial performance measure is highly related to both current and future financial performance indexes. Our findings imply that non-financial performance measures in our study are highly value-relevant for banks, and "leading" indicators that provide information on future performance are not contained in current financial measures. Consistent with the literature, predictive ability is one of the primary benefits of non-financial measures.
Prediction Results
High correlations among lagged and current performance ranks denote that lagged Table 8 reports the prediction results of current total performance index on lagged financial and non-financial performance indexes. The prediction results of current financial performance on lagged financial and non-financial performances are reported in Table 9 . Unless stated otherwise, we say that a coefficient is significant if it exceeds the 90% confidence level in one-tailed test.
--Insert Table 8 about here ----Insert Table 9 about here -- Table 8 and 9 indicate that customer services and technology are significantly positively related to future total performance (financial performance) in Models A1 (B1) and A3 (B3) respectively. In addition, non-financial factors have a significant and positive impact on total performance and financial performance in the following year. Among five financial factors, profitability, management and scale in terms either of the number of branch offices or of assets all significantly and positively affect total performance and financial performance in the following year. As a whole, current financial performance also has a significant and positive impact on total performance in the following year. Similarly, current financial performance also leads to better financial performance in the following period.
The above results suggest that with relatively large scale, higher profitability and better management, banks will perform relatively better among competitors in the following year.
Furthermore, non-financial factors are important predictors of future financial and total performance indexes, though individual factor may not be consistently significant.
Simultaneous Equations
In addition to BRANCH (the number of branch offices) and EPLEBR (the number of employees per branch office), EPLEE (the number of employees) is also created and tested for its influence on performances of different factors.
The standardized values of all variables relating to financial and non-financial performance indexes are relatively too small compared to the numbers of employees, branch offices and employees per branch, and are adjusted by 100.
Correlation Analysis
The correlation coefficients of factors appeared in regression analysis are calculated and reported in Table 10 .
--Insert Table 10 about here --Bank scale (SCALE), the number of branch offices (BRANCH), and the number of employees (EPLEE) are highly correlated. These variables would not be included in the same regression. They are used interchangeably in three equations to measure size effects.
Regression Results
Based on the correlations among variables, the single regression model for each of profitability, management, and customer services is first developed. To control for endogenous effects, the three equations are estimated simultaneously using three-stage least square method.
Several systems of equations with different scale variables are studied. --Insert Table 11 about here --Regression results suggest that capital structure and solvency, management, growth, and the number of branch offices all have significant and positive impacts on profitability.
Profitability and the quality of customer services as well as CEO leadership all have significant and positive impacts on a bank's performance in management. The size of bank, on the other hand, has a significant and negative impact on management suggesting that larger banks in Taiwan, on average, probably do not take advantage of their competitive edge. Consequently, the larger is the bank's scale; the worse is a bank's performance in management. Finally, financial performance had a positive impact on customer services directly through management and indirectly through profitability.
On non-financial performance, technology provides to customers, as expected, has a significant and positive effect on customer satisfactions. On the contrary, CEOs have strategies planned for long-term profitability, which may contradict short-term customers' expectations.
As a result, CEO leadership has a significant and negative impact on customer satisfactions. 2. CEO leadership, on average, has plans for better management and more profits.
3. The investment in technology is an efficient way in promoting customer services, which in turn results in efficient management and more profits.
In the following, the coefficients in the profitability regression are converted to β coefficients to compare the effects on profitability 9 : Profitability = -0.0915 + 0.0558*Asset Quality + 0.1792*Management + 0.002295*Branch office + 0.0455*Growth -0.0473*Customer Services.
The β coefficients of regressions for profitability suggest that, for an increase in one standard deviation of the explanatory variables, efficient management brings in the greatest profits, followed by better asset quality and the growth in deposits and loans; an increase in the number of branch offices brings in the least profits. Therefore, to increase bank profits, CEOs should aim to improve bank management and capital structure and solvency rather than to add more branch offices.
Conclusions
Conventional performance measures are mainly based on current financial data, which are comparable and well accepted. However, such traditional financial information paradigms do not fully reflect performance in the new economy. Non-financial factors have become increasingly more significant. Internal and external needs would be served by appropriate performance measures that capture value creation activities linked to long-term strategies. This With relatively large scale, profitability and better management, banks will perform relatively better among competitors in the following year. In addition, non-financial factors, as a whole, can be used to predict future total and financial performance indexes.
More branch offices, better capital structure and solvency, and higher rates of growth in deposits and loans all result in more profits, and lead to higher customer satisfaction and more efficient management. Providing better technology to customers is an efficient way in promoting customer services, which in turn produces more profits and results in efficient management. CEOs, on average, have plans for better management and more profits. Finally, increases in the size of a bank in terms of total assets cause inefficient management, and reduce profits or impair customer services.
Our results indicate that non-financial performance measure is highly related to current and future financial performance indexes. Our findings imply that non-financial performance measure in our study is highly value-relevant for banks, and our performance measure can serve as the focal point for the bank's efforts, and be interpreted as "leading" indicators of future performance. Consistent with the literature, predictive ability is one of the primary benefits of non-financial measures. Table 3 The Classifications of Sampled Commercial Banks in Taiwan 
(1) "⎯ " denotes no significant difference between the two types, otherwise, the significantly better one was reported. (2) The significance level is 5%. (2) *, ** and *** indicate significance at the 10%, 5% and 1% (one-tail) respectively. (2) *, ** and *** indicate significance at the 10%, 5% and 1% (one-tail) respectively. 
